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Introduction 

This r~po,ts on R Software Package LO BCC~R~ 
CAhlAC through the Jorwag-4,l lntcrfacc, ior 
USC ox VAX/VMS systems. The w,ftwnw can be uned 
10 RCC~SS~ parallel and/or serial CAMAC branch 
highways. and multiple Jorways may be connected to 
the \:A); Uh’IDUS or Micro\‘e.x QBUS. The software 
available includles a VAX/VMS device driver far the 
.lOn\~AY-411 and support routines and programs 
that, BCCPRS the driver. The x$twerc is nccompaoied by 
extensive documentation. 

As di,c,,,ed below. .cveraI of the packages 
originated from other institutions and have been 
enhanced b?- the Data Acquisition Software Group at 
Fermilab. The software package is in widespread we 
at Fcmmilab and over 20 other sites. 

The software can be run on any of the 
UNIBUS VAX-11 family of computers using a 
UNIBUS Jorwny-411 to interface to CAMAC, or on 
a Microvax-11 either interfaced ro CAMAC through a 
Q-BUS Jorway-411, or through a Microverter and 
Uh-IBUS Jomay. The package includes facilities 
for performing CAMAC operations remotely. The 
1’AX on which the user rnn6 hi or her program need 
not be directly connected to the Jorway. Server 
,xograms allow a VAX connected via DECNET or a 
PDP-11 connected via. a DRII-$3’ link’ to be the rwte 
for accessing the CAMAC hardware. 

The CAMAC-VMS soft,ware consists of the 
components m shown in Fig. 1. 

I. CAMAC Device Driver 

A VAXJVMS Device Driver, CJDRIVER, 
provides multi-user access to a Jowiry, 85 well as 
provkion for data acquisition from CAMAC - where a 
CAMAC LAM stimuiater execution of a iist of 
CAMAC operations. The driver incorporates the 
mieinal SLAC “CAMAC driver for zhe Jornay by 
Charles Granieri” It provides for single ward and 
DMA operations to be performed. 

At Fermiiab the following features have been 
added: 

A Modulr and Crate Boakinr Handier. 

A user may request exclusive access to one o, 
more particniar CAMAC Crates or stations within a 
crave. The CAMAC driver keeps lists of thv crates 
and Stations ‘booked by each process and channel 
identifier. When the booking handler 1s instaiied. ani 
CAhlAC opcrat>on atrcmpted through the normal 
CAMAC driver is only done if tbp proce~r is aliened 
access to the crate and sw.tion. A very simple priori,,? 
and identifxation scheme aliows for restricted as weli 
as exclusive ilccess l,o a booked scation, and for 
pmmty ovcrridr of a booked modult”. 

‘Opcrar~cd by the UI:A. inc., under contract with tbc U.S 

Figure 1: Overview of the CAMAC-\‘MS Sofirvare 
Product, 

Event Handier Module 

A whole parallel piecr of rode has been added co 
the driver to provide data acquisition functions. 

The Event, Handler allows a program TO be 
informed 0: rhe occurrence of a. CAMAC LAM In 
addition. the user may pre-declnrr lists of CAMAC 
operations to be performed on receipt of a specific 
CAMAC LAM or 0x2 expiration of a softwarc timer. 
The user aiso provider a data buffer inro which data 
read by these iia~ will br read. Thr driver xorec thr 
address of a connrcred list. The user then declarcc a 
data buffer to be filled by one o: more cxecutionr of 
the iiar. When thr CAhlAC driver dcwcts tbc LAM 
it cxcuwr rile- CAMAC list and reads data inro :hc 
buficr. When aofficient nnmber of pvent,~ have ‘been 
read 10 f>ll the buffer. thr “SET is informed and cu,, 
~CC~SI the cx’cn, data. 

This mechanism sir7niFicantl.v reduces rbv \‘&I’ 
QlO and rnf*warr nvrrhcad ac~o~iatrd with ti,r 

DOE. 



CAhlAC readcmt. Only 2 QIOs am rrquirrd t.c read 
out as many wents ab tau fil iz3 tiw dwirred lmfle, 
and 1,o execute any number of CA.\lAC operiitions. 
Ilrrnur~ of the spccidiz~<I purpose of thr Event 
Handier package. the lists a,, ,est,irt,cd tu no-data 
CAMAC operalions, C’AMAC wriw oprrations whew 
thr data can hr specifird wbcn tbc iist ia built. and 
*cad operations. !io witbmetic, logical o, otbw CCW,HI 
programming funrtiuns arc supyoraed bg tb<, ii&t 
SZ*“Ct.“*C. 

The Event Handle, allows multiple LAM& to he 
actively cnnnrctrd to different p,ocesses at any timr5. 

II. Su,wo,t Routi,, Packsecr 

Easy use, access to each part of tbr CAMAC 
drive, is provided by Fortran subroutine packages. 

IEEE Srandarc! Routhe I’ackag? 

An implcmcnw.tion of the IEEE CAMAC mutines’ 
provides acccrs to the original SLAC drive,. All 
fhoors of CAMAC DMA are implcmcnted Q- 
STOP, Q-REPEAT and Q-SCAK. This lib,a,g, 
CAMLIB, is an extension of that implemented by the 
Tjniversity of Michigan.” 

Extensions to the original package and to the 
IEEE specification, allow access to mow than one 
CAMAC branch, and access to both parallel and serial 
branch highways. access to the Booking Handic,, and 
extensive error reportingi. Further extensions provide 
a transparent intcrfwe to the remote CAMAC facility 
described below, and to the Fermilah Smart Crate 
Controller, described in a companion paper to this 
conference. The changing oi a \,‘AX/VMS logical, 
external to the use,‘s program. is all that is needed to 
sniwh bekween the various CAMAC interfaces. 

Event Handier Packaces 

A package of Fortran subroutines ~.~Iows a use, 
program to dynamically cons~,uc~ and deciarc the 
CAMAC ,k+.s A program wh,rh ,IW.C ?,hv snhro I,,, in-5 
has been written to allow tbc use, to co,,~t,uct the 
CAMAC lists as files of ASCII iext and pass them 
tbroufh an inrerprerc, before drciaring them to the 
drive, 

III. Remora CAMAC Functionr 

A program running on a VAX/VMS syswm mq 
actually CXeC”te the CAMAC operations o,, a 
CAMAC branch physically connected to another 
VAX; connected to the me,‘5 VAX through DCCNET. 
or OrI a PDF-11 running RSS-llhl and 
con,zecr,ed h>- a DRIl-\Y iink. Tile PDF-11 and 
VAX must he running the Fe,milab Connecwd 
Machines software packaEeg~ Server programs a&- 
provided 10 run on the remore \‘AX or RSX-1lh.l 
syerem. Although the performance of this confiFu,arion 
is much 61ower than thaf ior CAXIAC direct!! 
connecred to the u~e,s 1-.4x. this facilir> has 
been found to hc useful in installa:,ions where 
experiments are taking data on ant o, mo,c PDP-11s. 
and w,he,c calibrarion and rrmnirori~lg p*oc*a”ls 
are more naturali~ suited for a bos: VAX’. 

IV. Alsdiratmn Lvvr4 T’rc~~rarw 

Thr sofrwarr is arrompar~ird by sampl, p,o~,ar,~s 
which exerciw each fcv%t”,c of thr CAh,A<: drive-,. 
TOP intrrartivc. in~,rrpre~ivr 
Diagnostir Larspuagc’(’ 

,,*“~*a”’ DC”i,C 
has b<,e,, ,r,rc,far~d LO t,,v 

IEEE CAhlAC ,<,uti,,cs. Thr Fc,,n,ilal, \‘AX data 
acquisition propram. EVENT BI:ILDCR. ba. /><.c,, 
inwrfaced 1,~ e.110~ CAMAC &ca to 1,~ raker, and 
concatenated with cvcnt data from otbc, .wu,ces”. 

v. TirllilrRa 

The timings measured depend on which VAS 
system is being used. On R X’AX 11/78O CAMAC 
DMAs take between 3.5 and 5 microseconds pe, I&bit, 
word. On R Microvax II rystem (using, either a Q- 
Bus Jorwsy-411 o, a UNIDUS Jorwny int,c,faced 
through R Mic,ove,te,) DhlA speeds 01 2.5 
microsxonds per l&bit, word bnw iww n~~asured. 

The QIO overhead for a no,mal CAMAC 
operation is 5 msec on a MicroVax-II and G msw on 
a VAX-11/780. The cvcnt handle, overbead is about 
10 uwx per list operation. Tba QIO overhead la, 
event readout, depends significantly on the data buffer 
6iZC. 

Traditionnllg, Fermilab fIxed target. experiments 
hare *cad tbci, CAMAC data into PDP-I: 
computers. They have used tlic VAX saftwarc tc 
perform calibration and monit.orinp tasks on the 
experiment. AC Fe,mib,h we trave modifsed the .lo,w~- 
411 such that fwo interfaces may access (share) the 
same CAMAC branch. The new generation of 
experiments will read data from scve,al sub-sysrrms 
into a MieroVax o, X’AS for logging to tape. The 
sofrware reported in this paper allows them t,, read 
CAMAC daza directly into the data s~,eam on such 
systems. 
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